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ABSTRACT 
Background: Research conducted at the Central General Hospital (RSUP) Dr. 
Kariadi Semarang in 2013 stated that out of 1,719 deliveries, 82 (5%) were preterm 
labor cases. Although there are many predictors for predicting imminent preterm 
labour, the complete prediction and prevention have not been established. Prevention 
of preterm labor through screening is the key to antenatal care. Good early prediction 
on a premature labor will provide adequate antenatal surveillance and special 
interventions. 
Objective: to analyze the relationship between cervical length, bacterial vaginosis, 
urinary tract infections, and premature rupture of membranes with the incidence of 
preterm labor 
Methods: It is an observational analytic study in the form of the design of cross 
sectional with subject of pregnant women who experienced imminent preterm labour 
at gestational age 28-34 weeks and were treated at the ward of Obstetrics 
Gynaecology Hospital Dr. Kariadi Semarang and network hospital during the study 
period (n=112). Subjects were assessed for the clinical risk (BV, premature rupture 
of the membrane, urinary tract infection) and sonography (cervical length). Statistical 
analysis was performed with paired t-test for normally distributed data and Mann 
Whitney if otherwise. Analysis of the relationship between variables and the 
incidence of preterm labor was carried out by the X 2 test 
Results:  From 112 subjects, it was found that the Prevalence Ratio (PR) for cervical 
length, bacterial vaginosis, urinary tract infections and premature rupture of 
membranes to the incidence of imminent preterm labor was 2.2;2.32;1.99 and 2.36 
respectively. From the multivariate analysis, it was found that bacterial vaginosis and 
premature rupture of membranes were the most influencing factors for the incidence 
of imminent premature labor with Odd Ratios of 6.497 and 21.362, respectively 
Conclusion: There is a relationship between cervical length (≤25 mm), bacterial 
vaginosis, urinary tract infections and premature rupture of membranes in the 
incidence of preterm labor. 
 






Data from 2005 showed that babies born 
between 34 and 36 weeks of gestation have 
morbidity and mortality characteristics such as 
premature babies. Therefore, the current definition 
of preterm labor according to WHO is delivery that 
occurs between 20 weeks of gestation and gestation 
less than 37 weeks, counting from the first day of 
the last menstruation.1,2  
By convention, gestational age is reported in 
complete weeks, i.e. seven days, thus 36 weeks 6 
days gestation is reported as 36 weeks gestation.2 
Gestational age is an important predictor of fetal 
survival and quality of life. Pregnancy is termed 
term if it lasts between 37 to 41 weeks counting 
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from the first day of the last menstrual cycle on the 
28-day cycle. Preterm labor itself is defined as 
delivery that occurs before the fetus is 37 weeks old.2  
In Indonesia, the incidence of preterm birth 
cannot be ascertained. According to the 2013 Basic 
Health Research (Riskesdas) report, the prevalence of 
low birth weight babies (LBW) in Indonesia has 
decreased from 11.1% in 2010 to 10.2% in 2013. This 
LBW figure does not absolutely represent the 
incidence of preterm delivery but can reflect roughly. 
Research conducted at the Central General Hospital 
(RSUP) Dr. Kariadi Semarang in 2013 stated that out 
of 1,719 deliveries, 82 (5%) were preterm labor 
cases.3–5 
To address the problem of prematurity, it is 
important to identify high-risk pregnant women. Risk 
factors for preterm birth, namely: reproductive 
history (previous spontaneous preterm birth, 
antepartum haemorrhage, and premature rupture of 
membranes), cervical / uterine factors (cervical 
insufficiency, uterine abnormalities, uterine fibroids, 
and cervical excision in the treatment of cervical 
intraepithelial neoplasia), fetal factor (multi-fetal 
pregnancy, fetal anomaly, and polyhydramnios), 
infections (chorioamnionitis, bacteriuria, periodontal 
disease, and bacterial vaginosis), demographic 
factors (low socioeconomic status, low educational 
level, ethnicity, or maternal age <18 years or> 35 
years), lifestyle (smoking, drug use, stress, and 
physical violence), inadequate prenatal care, and low 
body weight both before pregnancy and during 
pregnancy.6,7 
The diagnosis of preterm labor is based on 
clinical examination of uterine contractions and 
changes in the dilatation of the cervix. 8Uterine 
cervical changes can be the most efficient test for 
predicting preterm delivery and are the best 
predictors of assessing preterm birth <34 weeks in 
asymptomatic pregnant women, with the risk of 
preterm delivery increasing if cervical length <15 
mm. Several previous studies have also shown that 
transvaginal ultrasound of the uterine cervix can 
identify pregnant women with an increased risk of 
preterm birth.6.9 
Although there are many predictors for predicting 
imminent preterm labour, the complete prediction 
and prevention have not been established. Prevention 
of premature labor through screening is the key to 
antenatal care. Early prediction on the occurrence of 
premature labor will enable health care provider to 
perform intensive antenatal surveillance and special 
interventions.2,9,10 
Attempts were made to delay the occurrence of 
preterm labor in preterm labor such as giving 
tocolytics. Tocolytic covers a wide range of drugs 
that can slow down or suppress the uterine 
contraction. The benefits of this agent administration 
in preterm labor are to allow time for fetal lung 
maturation. Administration of antenatal 
corticosteroids (Antenatal Corticosteroid = ACS) 
provide clinical effects and allow time for transfer to 
providers of intensive neonatal care facilities.11,12 
This study is aimed to further analyze the relationship 
between each clinical risk (BV, UTI, PROM) and 
sonography (cervical length) with the incidence of 
imminent preterm labour. 
2. Method 
Design, Time and Place 
The experiment was conducted in the period from 
June 2019 until the number of samples is fulfiled in 
the labour ward of Dr.Kariadi Semarang General 
Hospital and hospital networks, previously received 
approval from the Ethical Clearance Faculty of 
Medicine, University of Diponegoro, Hospital Dr. 
Kariadi Semarang. 
Sample 
Pregnant women 28-34 weeks of gestation who 
experience premature labor in the hospital ward and 
delivery room Dr. Kariadi Semarang and network 
hospitals in the study period that met the inclusion 
and exclusion criteria. Sampling was done by 
consecutive sampling. 
Data Analysis 
Data was analyzed using SPSS software. 
Analysis of the difference in the mean value of the 
variables between the unpaired t test was performed 
if the data distribution was normal, if the data 
distribution was not normal, the Mann Whitney test 
was performed. The relationship between the free 
variable with a nominal or ordinal scale and the 
dependent variable with a nominal or ordinal scale 
was tested by the X 2 test. Demographic 
characteristics need to be tested for homogeneity. If 
homogeneous, a multivariate test will be carried out. 
3. Results 
At the end of the study, 112 research subjects 
were obtained for analysis. The mean age of pregnant 
women in the subjects of this study was 28 years 
(28.71 ± 6,080 years). With the average body mass 
index (BMI) in this study was 25,908 ± 2.98 kg / m2. 
Prevalence Ratio (PR) of cervical length, bacterial 
vaginosis, urinary tract infections, premature rupture 
of membranes to the incidence of imminent preterm 
labor is 2.2; 2.32; 1.99; and 2.36 (Table 1) 
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Prevalence Ratio/CI 95% 
Cervical length <25 mm 21 24 87.50 2,2 / 0.041-3,950 
Bacterial Vaginosis 27 32 84.38 2.327586 / 1,559-27,073 
UTI 23 29 79.31 1.994775 / 0,105-46,681 
PROM 19 20 95.00 2,362162 / 1,976-230,976 
Information: 95% CI; 95% Confidence Index 
 
Table 2. Comparison of cervical length, bacterial vaginosis, urinary tract infections and premature rupture of membranes 




n % n % 
Cervical 
Length 
≤25 mm 21 87.5 3 12.5 
0,000 ¥ * > 25 mm 35 39.8 53 60.2 
Total 56 50 56 50 
BV 
Yes 27 84.4 5 15.6 
0,000 ¥ * No 29 36.3 51 63.8 
Total 56 50 56 50 
UTI 
Yes 23 79.3 6 20.7 
0,000 ¥ * No 33 39.8 50 60.2 
Total 56 50 56 50 
KPD 
Yes 19 95 1 5 
0,000 £ * No 37 40.2 55 59.8 
Total 56 50 56 50 
Information: 
PPI: Delivery of imminent preterm labour, BV: Bacterial Vaginosis, UTI: Urinary Tract Infection, PROM: Premature rupture of 
membranes 
£ Fischer test, ¥ Chi Square test, * significant if p value <0.05 
 
Statistical analysis was carried out to assess the 
significance of the main variables such as cervical 
length, bacterial vaginosis, urinary tract infection and 
premature rupture of membranes against the 
incidence of preterm labor with the Chi Square 
categorical test if it meets the requirements of the 
Fischer test or if it does not meet the requirements of 
the Chi Square test. 
The results of statistical analysis using the 
categorical comparative test showed that all 
variables, such as cervical length, bacterial vaginosis, 
urinary tract infections and premature rupture of 





From the results of the multivariate test, it was 
found that patients with bacterial vaginosis and 
premature rupture of membranes were the most 
influencing factors for the incidence of preterm 
imminent labor, with Odd Ratios of 6.497 and 21.362 
times more likely to experience imminent premature 
labor, respectively. 
Based on table 4, it shows that the more risk 
factors the subjects had, both cervical length <25 
mm, bacterial vaginosis, urinary tract infections and 
premature rupture of membranes, the more likely the 
subjects had PPIs. However, in the model above there 
are also 18.41% of subjects experiencing PPIs 
without any of the four risk factors above, this 
suggests that there are still other possible factors that 
could be investigated that influence the incidence of 
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Table 3. Logistic regression analysis of variables on the threat of preterm labor 
Variable p* Odd Ratio 95% CI 
Cervical length ≤25 mm 0.436 0.404 0.041 - 3,950 
Bacterial Vaginosis 0.010* 6,497 1,559 - 27,073 
Urinary tract infection 0.610 2,210 0.105 - 46,681 
Premature rupture of membranes 0.012* 21,362 1,976 - 230,976 
Positive Nitrite 0.617 2,046 0.123 - 33,974 
Leukocyte Esterase Positive 0.248 2,222 0.574 - 8.607 
Positive urine culture 0850 1,156 0.257 - 5,187 
Funneling 0.998 - - 
Age <20 years 0.936 - - 
Age 20-25 years 0.999 - - 
Age 26-30 years 0.575 0.564 0.076 - 4.182 
Age 31-35 years 0.528 0.505 0.060 - 4.226 
Age> 35 years 0.371 0.422 0.064 - 2,792 
Information: 95% CI; Confidence Index 95%, *significant p <0.05 
 
Table 4. Probability and relative risk of cervical length (CL), BV, UTI and PROM to the incidence of PPI 
Risk Factor PPI probability RR Comparison 
Without risk factor 18,41%  
Single risk factor   
Cervical length <25 mm (PS<25mm) 44,35% 2,41 
BV 72,45% 3,94 
UTI 39,08% 2,12 
PROM 82,56% 4,49 
Two risk factors   
CL<25 and BV 93,09% 5,06 
CL<25 and UTI 69,38% 3,77 
CL<25 and PROM 94,36% 5,13 
BV and UTI 88,21% 4,79 
BV and PROM 98,22% 5,34 
UTI and PROM 90,28% 4,91 
Three risk factors   
CL<25, BV and UTI 96,35% 5,24 
CL<25, BV and PROM 99,49% 5,41 
CL<25, UTI and PROM 97,94% 5,32 
BV, UTI and PROM 99,36% 5,40 
Four risk factors 99,82% 5,42 
 
4. Discussion 
In our study, 112 study subjects measured 
cervical uterine length using ultrasonography and 
found 24 subjects with cervical length ≤25 mm 
(21.43%) and 88 subjects with uterine cervix length> 
25 mm (78.57%). Our findings suggest an association 
between cervical length and the incidence of 
imminent preterm labor. Our findings are in line with 
a previous retrospective cohort study using 1077 
women who presented with imminent premature 
labor and found that cervical length has the best 
predictive accuracy rate that can be used at all 
gestational ages.13 However, in that research, it was 
found that the optimum cervical length limit was 
different at each gestational age, so the author 
suggested of setting the cervical length limit 
according to gestational age at the time of 
examination. 14 Another study described the cervical 
length limit used as ≥30 mm as measured at triage 
showing a significant association with the occurrence 
of spontaneous preterm labor.15 The sensitivity and 
specificity of cervical length as predictors of preterm 
labor will increase with the combination of other 
tests. The combination with the examination of the 
levels of the Metalloproteinase-9 Matrix (MMP-9) 
increased the sensitivity up to 90.9% and specificity 
up to 98.3%.16 
Bacterial vaginosis is associated with the 
incidence of imminent preterm labor. These findings 
are in line with previous cohort studies.17-19 A cohort 
study with a sample of 234 pregnant women 
presenting with the threat of preterm labor, bacterial 
vaginosis and sexually transmitted infections were 
the most common causes identified in the study and 
caused preterm labor between 24 to 32 weeks' 
gestation.17 Two meta-analysis studies showing the 
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association between bacterial vaginosis and preterm 
birth as well as to the spontaneous and maternal 
infection.18,19 
Mechanisms of preterm labor due to infection are 
part of the breakdown of membrane integrity causing 
rupture (due to inflammation and the action of the 
protease enzymes), and include the release of 
endotoxin, exotoxin and prostaglandin stimulating 
cytokines. Two hypotheses put forward for bacterial 
vaginosis on preterm onset of labor, first; organisms 
that move ascending to the uterus and secondly, 
bacterial vaginosis is a marker of intrauterine 
colonization by similar organisms.20 Bacterial 
vaginosis in most studies can increase interleukin-1 
beta levels in women, which in turn can lead to 
activation of Matrix Metalloproteinases (MMP) such 
as MMP-1 and MMP-9. Metalloproteinase matrix 
will act as an enzyme that degrades the extracellular 
matrix in the cervix and causes cervical weakness due 
to inflammatory processes. Apart from IL-1B, Il- 6 
and IL-8 levels were also increased which induced a 
tissue inflammatory response.21 
In theory, pathogenic bacteria can move 
ascending into the uterus and cause inflammation that 
leads to premature rupture of membranes, premature 
labor and fetal infection.22 In a previous case control 
study, it was found that 36.54% of pregnant women 
with urinary tract infections in the population of 
patients presenting with preterm labor.23 This is in 
line with a study of 272 patients in which 35.6% had 
positive urine cultures and 32.9% had preterm 
labor.24 Significant associations were also reported 
by previous investigators, 34% of urogenital 
infections were observed as a significant cause of 
preterm labor. Besides, genitourinary conditions 
identified as having a risk of preterm labor up to 3.77 
times greater than that of the normal population.25 A 
study in Mexico showed that Eschericia coli was 
identified as a major cause of the threat of preterm 
labor with the majority of subjects eventually 
experiencing preterm labor.26 
Regarding cytokines, amniotic fluid cytokines 
such as interleukin-1 (IL-1), interleukin-6 (IL-6), 
interleukin-8 (IL-8), tumor necrosis factor-alpha 
(TNF-α), and granulocyte colony stimulating factor 
(G- CSF) is strongly associated with infection, 
premature rupture of membranes and preterm labor 
which cannot be stopped with tocolytic therapy. The 
cytokines together with prostaglandins will stimulate 
premature labor.22 
Subjects with premature rupture of membranes 
were 95% found in cases of imminent premature 
labor, whereas in the group without threat of preterm 
labor, only 1 case of premature rupture of membranes 
was found. These findings support previous studies, 
where premature rupture of membranes was 
associated with the threat of preterm labor and 
abortion and was exacerbated by other factors such as 
age, smoking habits, low socio-economic status and 
low education levels.27 Research with a case control 
design also supports these findings, premature 
rupture of membranes is significantly associated with 
the incidence of preterm labor. Common risk factors 
for preterm labor include 21.4% gestational 
hypertension, stunting <1.5 m (16.8%), premature 
rupture of membranes (17.5%) and fetal distress 
(14.9%).28 
There is no single causative factor that can trigger 
premature rupture of membranes. Choriodesidual 
infection, inflammation and decreased levels of 
collagen in the membrane can cause premature 
rupture of the membranes.  This could be due to 
genetic, nutritional, or external factors due to matrix 
degradation in inflammation.29 Immunocompromised 
condition in pregnancy and mechanical factors on the 
membrane can cause microbial invasion of the genital 
tract, activation of the host inflammatory response 
leading to lysis of the collagen mediated by 
mechanical disturbances. Disorders associated with 
thrombin activation, Matrix Metalloproteinase 
(MMP) and collagenolysis processes have also been 
reported in weakening the fetal membrane.30 
One of the pathophysiological factors highlighted 
in premature rupture of membranes is oxidative stress 
and the formation of reactive oxygen species (ROS). 
Normal pregnancy is characterized by a redox 
balance between ROS and antioxidants. The main 
source of ROS is leakage of the electron transport 
system in the inner mitochondrial membrane during 
cellular respiration and release of immune cells 
during phagocytosis. Degradation of the collagen-
rich extracellular matrix that connects the amnion and 
chorion layers in the fetal membrane is a key factor 
in rupture of membranes. This process is mediated by 
MMP which catalyzes specific substrates. MMP 
activity is strictly regulated on the membrane at the 
stage of transmission, translation and post-
translational modification and its endogenous 
inhibitor, namely tissue specific inhibitor of 
metalloproteinase (TIMPs), the balance will result in 
a normal pregnancy.30 
 The calculation of the probability and relative 
risk of the four risk factors for cervical length, BV, 
UTI and PROM together will increase the risk of 5.42 
times the incidence of PPI compared without the four 
risk factors, with a probability of 99.82%. So, based 
on our study we found the relationship of cervical 
length, BV, UTI, PROM together to the incidence of 
PPI. 
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There was an independent association between 
cervical length (≤25 mm), bacterial vaginosis, urinary 
tract infections and premature rupture of membranes 
in the incidence of PPI. Concomitant risk factors have 
also been shown to increase the incidence of PPIs. 
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